Introduction {#S0001}
============

Drug-induced hepatotoxicity, i.e. the toxic effect of a chemical substance on the liver, is a term describing pathologic changes occurring in this organ as a result of prophylactic or therapeutic use of a pharmacological agent. The diagnosis of drug-induced liver disease (DILI) includes the time of onset, clinical features, the time and course of recovery, specific risk factors, the exclusion of other diagnosis and previous reports on the hepatotoxicity of the implicated agent. The diagnosis can be strengthened by rechallenge and, in some cases, liver biopsy \[[@CIT0001]\]. For most drugs, the risk of liver injury is estimated to be 1--10/100,000 exposed medical inpatients \[[@CIT0002]\]. Liver damage due to the use of drugs is considerably less frequent in children than in adults, but it is still a significant reason for acute liver failure \[[@CIT0003]\].

The aim of the paper is to present a case of a child, receiving treatment with montelukast, who developed hepatocellular injury.

Case report {#S0002}
===========

Our report presents data concerning a non-obese 3.5-year-old boy. There was no prior family history of liver disease. The patient had a history of suspected allergic asthma (prick-test reactivity with house dust mite/*Dermatophagoides pteronyssinus* and *farinae*/ pollen allergens), and for that reason he had been prescribed montelukast at a 5 mg daily dose for the last 5 months before being admitted to our hospital.

He was admitted to the Department of Paediatric Infectious Diseases of the Medical University of Medical University of Bialystok on 6 March 2010 with hypertransaminasaemia, which was diagnosed in the outpatient clinic (diagnostics of abdominal pain). The activity of liver enzymes was: alanine aminotransferase (ALT) -- 1197 IU/l (reference limits 10--40 IU/l), asparagine aminotransferase (AST) -- 490 IU/l (reference limits 10--40 IU/l), alkaline phosphatase (APT) -- 305 IU/l (reference limits 110--350 IU/l) and γ-glutamyl transferase (GGT) -- 78 IU/l (reference limits 1--40 IU/l). The bilirubin level was 0.82 mg/dl (reference limits 0.1--1.1 mg/dl).

Viral hepatitis -- HBV (HBsAg negative), HCV (anti-HCV negative), HAV (anti-HAV IgM negative), CMV (anti-CMV IgM negative), HSV (anti-HSV IgM negative), infectious mononucleosis as well as toxoplasmosis were excluded. Treatment with hepatoprotective drugs (essential phospholipids and silymarin) was started and, after consultation witha hepatologist, who took into consideration DILI, the montelukast therapy was stopped on 10 March 2010.

The patient was transferred to the Department of Paediatrics, Gastroenterology and Allergology of the Medical University of Bialystok on 12 March 2010 for further evaluation of increased activity of serum ALT.

On admission, the boy was in generally good condition. Pruritis was the only symptom. No abnormalities except skin rash and hepatomegaly were found in the physical examination. Increased activity of transaminases (ALT -- 894 IU/l, AST -- 510 IU/l) and GGT (78 IU/l) were found (15 March 2010). The level of total and direct bilirubin (0.74 mg/dl and 0.21 mg/dl, respectively) was normal. Prothrombin time (13.2 s) prothrombin index (92%), albumin (4.6 g/l), leucocytes count (6.67 × 10^3^/µl) and eosinophils count (200/µl -- 3.6%) were also normal. We found slightly increased concentration of total immunoglobulin E (42 IU/ml, reference limits up to 33 IU/l). Wilson disease, cystic fibrosis, autoimmune hepatitis, α1-antitrypsin deficiency and celiac disease were excluded. We did not find HBV DNA or HCV RNA in serum, nor abnormal results in GC-MS and Tandem mass spectroscopy examination.

Hyperechogenicity of liver parenchyma was observed in ultrasound examination. Five days later (19 March 2010) we did not observe a significant decrease of ALT activity (903 IU/l), although the skin rash and pruritis were absent. Therefore, liver biopsy was performed (20 March 2010) to elucidate the still unclear cause of hypertransaminasaemia. Histopathological examination of liver bioptate revealed that the portal tract exhibited a dense lymphohistiocytic infiltration focally with an admixture of eosinophils. The inflammatory infiltrate focally exceeded the limiting plate of the liver lobule ([Figure 1](#F0001){ref-type="fig"}).
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The activity of ALT (758 IU/l) and AST (380 IU/l) showed a tendency to normalisation (22 March 2010). Two months after montelukast termination the ALT and GGT activity decreased to 116 IU/l and 29 IU/l, respectively, and a month later the activity of ALT became normal (37 IU/l). The boy was still a patient of the Outpatient Gastroenterology Clinic, and 12 months after montelukast termination the activity of ALT was at the normal level.

Discussion {#S0003}
==========

The clinical picture of drug-induced liver injury is variable, ranging from asymptomatic mild elevation of liver enzymes (ALT and/or GGT) and cholestasis to acute liver failure. Liver injury is classified into 3 types: hepatocellular, cholestatic and mixed \[[@CIT0003]\]. In the present case, ALT activity was more than 20 times above upper limits of normal (ULN) and the ratio of serum activity of ALT to alkaline phosphatase (both expressed as multiple of the ULN) was \> 5, being classified as hepatocellular injury type.

This boy was exposed to the potential hepatotoxic drug: montelukast. Montelukast is a selective and competitive cysteinylleukotriene receptor antagonist (CystLTRA) which is increasingly used for the treatment of allergic asthma. Recently, hepatotoxicity has been reported with this drug in adult patients \[[@CIT0004]--[@CIT0009]\], but only one letter to the editor has reported a case of probable montelukast-induced hepatotoxicity in a child \[[@CIT0010]\].

The rare incidence of montelukast-induced liver injury and the long latency in the appearance of liver necrosis (in this case 5 months) suggest a metabolic idiosyncrasy that may be due to pharmacogenetic factors and may be triggered by environmental factors.

We did not perform rechallenge and we did not use semiqualitative clinical scoring systems to increase the specificity of the diagnosis of DILI, such as RUCAM/CIOMS. According to Murray *et al*. \[[@CIT0003]\], their routine use is not recommended in paediatric patients because the specificity of some assessed parameters is considerably lower in children (ALP activity, alcohol abuse, pregnancy or hypotension of cardiac origin). Moreover, rechallenge with a potential causative drug to establish a diagnosis is also one of the diagnostic methods in the RUCAM/CIOMS criteria, but from an ethical point of view it is not recommended in children due to potential life-threatening adverse events.

The element combining diagnostics and therapy of drug toxicity is the discontinuation of treatment. Improvement of laboratory parameters (normalisation of aminotransferases) confirms the adverse effect of the drug on the liver function. We found sustained normalisation of ALT activity 3 months after montelukast discontinuation.

Conclusions {#S0004}
===========

The exclusion of other causes of increased activity of aminotransferases (viral, metabolic, autoimmune), improvement after dechallenge, the morphological findings and previous reports of comparable cases support the diagnosis of montelukast-induced liver injury in this boy. Physicians should strictly analyse indications for this drug and be aware of potential DILI caused by this agent. Therefore, the periodical assessment of aminotransferases should be recommended during treatment with this leukotriene modifier.
